[Effect of surface decoration on the spectral characteristics of alpha-Fe2O3 ultrafine particles].
The alpha-Fe2O3 ultrafine particles were equally dispersed in the solutions of stearic acid/n-hexane/chloroform by the ultrasonic method, the surfaces of the alpha-Fe2O3 ultrafine particles were decorated by stearic acid, and the alpha-Fe2O3 ultrafine particles decorated had very good flowage characteristic. Before alpha-Fe2O3 ultrafine particles were decorated, the UV absorption was very strong at wavelengths shorter than 290 nm, and there was a shoulder peak at 330 nm. The absorption band edges of alpha-Fe2O3 ultrafine particles was at 392 nm, and shifted toward blue, which was in contrast with that of bulk Fe2O3. This was caused by the quanta size effect and surface effect. IR characteristic peaks of the alpha-Fe2O3 ultrafine particles appeared at 524.36 and 446.37 cm-1. After alpha-Fe2O3 ultrafine particles were decorated, the absorption side moved from 392 to 896 nm, which significantly shifted to the red in contrast with that of bulk F2O3. The vibration of Fe-O bond moved from 524.36 to 521.33 cm-1 and from 446.37 to 443.34 cm-1, respectively. These were caused by the dielectric confinement effect. The relative intensity of X-ray diffraction obviously increased, and the diffraction peak size moved toward the direction of smaller diffraction angle after the alpha-Fe2O3 ultrafine particles were decorated.